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- Technical Effort

- Smart Structures for Extreme Environmental Conditions

- Nano Shape Memory Elements

Robust, high performance / SMA fiber 1um or lesser (2007)

- Affinity, light weight, low cost, productivity / SMP fiber 100nm (2007)

- Science
- Nano-effects in Phase transformation in metal and in polymer
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Nano-SMA fiber Composites Development and
Applications
Scientific Approach & Accomplishment

Scientific Approach
- Down-sizing bulk SMA by gas atomization and electro-dissolving
- Synthesis approach for nano size SMP by electrospinning

Accomplishment
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Nickel-Titanium SMA powders angle
«the finest particles ever impurity free

*homogeneous B2 phase



Accomplishment

2.ZSI\/IA fiber produced by electro-dissolving (HU)
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Nickel-Titanium SMA fiber 15um dia. Electro dissolving with pulse current.

*Nickel titanium SMA with the smallest diameter ever,
ediameters: 15um (Sep2006), 10um (Oct), 3um(Nov)

*Bamboo-structured fiber (Crystal grain size 8um)

- Present purpose (HU)

*SMA less than 100nm dia. affordable for tensile deformation

*SMA reinforced FRP with low CTE



3. Synthesis approach for nano size SMP by electrospinning

*The synthesis machine has been built (Gifu-U)
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Electrospinning machine Method of polymerization

othe test run started Nov.29, 2006 (Gifu-U)



problem

FRP cryo-tank CTE effect at low temp

| —~~— N
Tk
| .

Aa=5x10-3/K
AT=300K
E=2GPa

Filament Winding
cylinder

SMA short fiber in matrix

carbon

bon

} EAaAT=30MPa

The outl

Internal stress state

Ine of the project

LH2
Leakage
Accident

internal stress cancelled out

T — | et 20| Plus Fiber
- — | e .. — ¢ '
| ~ o SN | Strengthening effect
S T=rT - = =
state-of-the-art technology
mm pum nm
1IO'2 1(|)'3 1(|)'4 1(|)'5 1?'6 l(l)'7 1(|)'8 1(%‘9 meter
ial wire! > — =
comwlrei carbon fibers Martensite% Lattice
Catheter (Furukawa Tech Co, Jpn) «—% € XIStS”/ Parameter
Smart Composite =~ €—» i 4> <+—P:
(Taya, CIMS, UW), | : SMA SMP :

(CIMSS, VT),
(LAMSS, USC) etc.

this project




	Nano-SMA fiber Composites Development and Applications
	Nano-SMA fiber Composites Development and Applications�Scientific Approach & Accomplishment�
	The outline of the project
	Nano-SMA fiber Composites Development and Applications
	Nano-SMA fiber Composites Development and Applications�Scientific Approach & Accomplishment�
	The outline of the project

